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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform effective gettering on metallically 
contaminated objects and the like which have entered into each of element 
formation regions by providing a groove on a surface area of a 
semiconductor substrate in an element separation region, while arranging a 
polycrystalline silicon layer at the side surfaces of the groove, and forming 
and embedding an insulating layer inside the groove through the 
polycrystalline silicon layer. 

SOLUTION: A substrate surface portion 3 is formed on a substrate body 2 
of an SOI substrate 1 via an oxide silicon layer 4. A silicon oxide film 8 is 
further formed on the substrate surface portion 3 by CVD method. The 
substrate surface portion 3 of the SOI substrate 1 is subjected to dry 
etching by using the silicon oxide film 8 as an etching mask, thereby 
forming a groove 5 on the substrate surface portion 3. Subsequently, a 
polycrystalline silicon film 12 is formed on the entire surface, including the 
inner portion of the groove 5. Then, after etching back the polycrystalline 
silicon film 12 to leave the polycrystalline silicon film 12 only on the side 
surfaces of the groove 5, a silicon oxide film 13 which serves as an 

insulating layer is formed on the entire surface so as to fill up the inside of the groove 5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device equipped with the slot established in the surface field of a semi- 
conductor substrate and said semi-conductor substrate in a component isolation region, the 
polycrystalline silicon layer prepared in the side face of said slot, and the insulating layer embedded and 
formed in the interior of said slot through said polycrystalline silicon layer. 

[Claim 2] The semiconductor device according to claim 1 with which insulating separation of said 
surface field of said semi-conductor substrate is electrically carried out from the substrate body 
section by the 2nd insulating layer prepared in the bottom of it. 

[Claim 3] The semiconductor device according to claim 2 with which said slot is formed by Fukashi who 
penetrates said surface field of said semi-conductor substrate, and reaches said 2nd insulating layer. 
[Claim 4] A semiconductor device given in any 1 term of claims 1-3 in which said polycrystalline silicon 
layer contains Lynn or boron. 

[Claim 5] A semiconductor device given in any 1 term of claims 1-4 in which the 2nd polycrystalline 
silicon layer which had the perimeter surrounded by the insulating layer inside said insulating layer 
embedded and formed in the interior of said slot is prepared. 

[Claim 6] A semiconductor device given in any 1 term of claims 1-5 by which the MOS transistor is 
formed in the component formation field surrounded by said component isolation region of said semi- 
conductor substrate. 

[Claim 7] The semiconductor device according to claim 6 with which the drain diffusion layer of said 
MOS transistor is formed in said semi-conductor substrate under said insulating layer with thickness 
thicker than the gate dielectric film of said MOS transistor. 

[Claim 8] The process which forms a slot in the field used as the component isolation region of a semi- 
conductor substrate, and the process which forms the polycrystalline silicon film all over said semi- 
conductor substrate including the interior of said slot, The process which carries out anisotropic etching 
of said polycrystalline silicon film, and leaves said polycrystalline silicon film only to the side face of said 
slot, The manufacture approach of a semiconductor device of having the process which forms an 
insulator layer all over said semi-conductor substrate including the interior of said slot where said 
polycrystalline silicon film was left behind, and the process which processes said insulator layer into a 
predetermined pattern including the field of said slot. 

[Claim 9] The manufacture approach of a semiconductor device according to claim 8 which forms said 
slot by Fukashi who arrives at a predetermined depth location as said semi-conductor substrate at the 
insulating layer using what has an insulating layer. 

[Claim 10] The manufacture approach of a semiconductor device according to claim 8 or 9 which 
introduces Lynn or boron into said polycrystalline silicon film after the time of formation of said 
polycrystalline silicon film, or formation. 

[Claim 11] The manufacture approach of a semiconductor device given in any 1 term of claims 8-10 
which has further the process which forms MOS transistor structure in the component formation field 
surrounded by said component isolation region of said semi-conductor substrate. 
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[Claim 12] The manufacture approach of a semiconductor device according to claim 1 1 of performing 
formation of the drain diffusion layer of said MOS transistor structure before forming said insulator layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the trench separation in a SOI (Silicon On Insulator 
or Semiconductor On Insulator) substrate, concerning the semiconductor device which performs 
separation between components according to trench separation, and its manufacture approach, and is 
especially suitable. 
[0002] 

[Description of the Prior Art] LOCOS currently conventionally used abundantly at the separation 
between components of semiconductor devices, such as LSI, — since the field oxide by law has 
problems, such as a BAZU beak, it is difficult for it to make it correspond to detailed-izing of a 
component in recent years and contraction-ization of the field field accompanying high integration. Then, 
even if it contraction-izes a field field, trench separation is used as a component separation method 
which can perform separation between components with sufficient dependability. This trench separation 
embeds an insulator layer in the slot (trench) formed in the component isolation region (field field) of a 
semi-conductor substrate, and performs separation between components. 

[0003] The conventional structure which applied trench separation to the so-called substrate of the SOI 
structure which forms a component in the silicon semi-conductor layer prepared on the insulating layer 
at drawing 16 is shown. 

[0004] The substrate 1 has the SOI structure where insulating separation of the substrate body section 
2 and the substrate surface section 3 was mutually carried out electrically by the silicon oxide layer 4. 
After sticking two silicon single crystal substrates of each other through an oxide-film layer as such a 
SOI substrate, the lamination substrate which grinds the substrate by the side of a component forming 
face, and is made thin, the SIMOX substrate which carries out the ion implantation of the oxygen to the 
predetermined depth location of a silicon single crystal substrate, embeds it in it, and forms an oxide- 
film layer are known well. 

[0005] Like illustration, a slot (trench) 5 is formed in the component isolation region of the substrate 
surface section 3, and the component isolation construction of a trench mold is formed with the silicon 
oxide 6 prepared in the side attachment wall of this slot 5, and the polycrystalline silicon 7 which 
embedsthe inside of a slot 5 by the inside of this silicon oxide 6. In addition, polycrystalline silicon 7 is 
the purpose of the uniform embedding in a slot 5, and is prepared by the CVD method under reduced 
pressure, moreover, a slot — embedding all by SiO(s)2 by the CVD method under reduced pressure (the 
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so-called BPSG which doped a non dope, or (Lynn P) / boron (B)) is also performed in 5. 
[0006] Components, such as for example, a bipolar component, an MOS mold component, and a 
resistance element, are formed in the component formation field surrounded by this trench type of 
component isolation construction (an MOS transistor is illustrated by a diagram.). 
[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the 
conventional trench mold component isolation construction mentioned above. 
[0008] Since each component formation field of the substrate surface section 3 was especially 
separated by the silicon oxide layer 4 and silicon oxide 6 like the floating island in the case of SOI 
structure, there are no refuges, such as a metal contamination which trespassed upon each component 
formation field, and there was a problem that those metal contaminations etc. degraded a component 
property. For example, those metal contaminations etc. invaded into the gate oxide of an MOS transistor, 
and were degrading pressure-proofing of gate oxide. 

[0009] Then, the purpose of this invention is offering the semiconductor device which has the trench 
mold component isolation construction which can carry out gettering of the metal contamination which 
trespassed upon each component formation field effectively, and can mitigate degradation of the 
component property by those metal contaminations etc., and its manufacture approach. 
[0010] 

[Means for Solving the Problem] The semiconductor device of this invention which solves the technical 
problem mentioned above is equipped with the slot established in the surface field of a semi-conductor 
substrate and said semi-conductor substrate in a component isolation region, the polycrystalline silicon 
layer prepared in the side face of said slot, and the insulating layer embedded and formed in the interior 
of said slot through said polycrystalline silicon layer. 

[0011] Moreover, the process which forms a slot in the field to which the manufacture approach of the 
semiconductor device of this invention serves as a component isolation region of a semi-conductor 
substrate, The process which forms the polycrystalline silicon film all over said semi-conductor 
substrate including the interior of said slot, The process which carries out anisotropic etching of said 
polycrystalline silicon film, and leaves said polycrystalline silicon film only to the side face of said slot, It 
has the process which forms an insulator layer all over said semi-conductor substrate including the 
interior of said slot where said polycrystalline silicon film was left behind, and the process which 
processes said insulator layer into a predetermined pattern including the field of said slot. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained according to the gestalt of desirable 
operation. 

[0013] [Gestalt of the 1st operation] With reference to drawing 1 - drawing 8 , the gestalt of the 1st 
operation which applied this invention to trench separation of a SOI substrate is first explained 
according to the manufacture approach. 

[0014] First, as shown in drawing 1 , silicon oxide 8 is formed with a CVD method on the substrate 
surface section 3 of the SOI substrate 1 with which the substrate surface section 3 which turns into 
too the substrate body section 2 which consists of semi-conductor silicon of a single crystal from the 
semi-conductor silicon of a single crystal was formed through the silicon oxide layer 4. 
[0015] Next, as shown in drawing 2 , a photoresist 9 is applied to the whole surface, patterning of this 
photoresist 9 is carried out with photolithography, and opening 10 is formed in the predetermined 
location of the field which turns into a component isolation region (field field) behind. After an 
appropriate time, dry etching of the silicon oxide, 8 is carried out using this photoresist 9 as an etching 
mask, and the opening 1 1 corresponding to the opening 10 of a photoresist 9 is formed in silicon oxide 8 
like illustration. - , 

[0016] Next, as shown in drawing 3 . after removing a photoresist 9, shbrtly; dry etching of the substrate j 
surface section 3 of the SOI substrate 1 is carried out using silicon oxide 8* as an etching mask, and a 
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slot 5 is formed in the substrate surface section 3. At this time, a slot 5 can be formed like illustration 
by Fukashi who reaches the silicon oxide layer 4 by using the silicon oxide layer 4 of the SOI substrate 
1 as an etching stopper. Moreover, the thickness of silicon oxide 8 decreases a little by etching at this 
time. 

[0017] Next, as shown in drawing 4 , the polycrystalline silicon film 12 is formed all over including the 
inside of a slot 5, and Lynn is introduced into this polycrystalline silicon film 12. Installation of this Lynn 
can be performed with ion-implantation after formation of the polycrystalline silicon film 12. Or Lynn is 
mixed into the reactant gas at the time of forming the polycrystalline silicon film 12 with a CVD method, 
and Lynn can also be introduced into formation and coincidence of the polycrystalline silicon film 12 into 
it. 

[0018] next, it is shown in drawing 5 — as — the polycrystalline silicon film 12 — RIE (Reactive Ion 
Etching) etc. — etchback is carried out by anisotropy dry etching, and it leaves the polycrystalline 
silicon film 12 like illustration only to the side face of a slot 5. At this time, the thickness of the 
polycrystalline silicon film 12 which it leaves to the side face of a slot 5 may be about 3000-6000A to 
the slot 5 of about 2-micrometer width of face. 

[0019] Next, as are shown in drawing 6 , and the inside of a slot 5 is embedded, silicon oxide 13 is 
formed in the whole surface. As for the width of face in the slot 5 of this oxide film, it is desirable to 
consider as 8000A or more (good [ as 1 micrometer ] in the above) in respect of the separation between 
components, and oxide-film pressure-proofing. 

[0020] Next, as shown in drawing 7 , patterning of the photoresist 14 formed in the whole surface is 
carried out with photolithography, and the silicon oxide 13 and silicon oxide 8 of a component formation 
field are removed, using this photoresist 14 as an etching mask. Thereby, silicon oxide 13 and silicon 
oxide 8 are left behind like illustration only to the field field in which the slot 5 was established. After an 
appropriate time, a photoresist 14 is removed. 

[0021] Next, as shown in drawing 8 , predetermined component structure is formed in the component 
formation field to which silicon oxide 13 and silicon oxide 8 were removed. For example, gate oxide 15 is 
formed on the substrate surface section 3 of the SOI substrate 1 , and the gate electrode 1 6 is formed 
on it at a predetermined pattern. After an appropriate time, an ion implantation is performed by using the 
gate electrode 1 6 as a mask at the silicon oxide 13 and the silicon oxide 8 list of a field field, and the 
impurity diffused layer 1 7 of a predetermined conductivity type is formed in the substrate surface 
section 3. Thereby, the MOS transistor used as the source/drain is formed [ impurity diffused layer / 17 
/ of the gate and a pair ] in the gate electrode 1 6. 

[0022] In the gestalt of this 1st operation, since the polycrystalline silicon film 12 is formed in the side 
face of the slot 5 which constitutes trench separation, gettering of the metal impurity which trespassed 
upon the component formation field is carried out to this polycrystalline silicon film 1 2. Therefore, 
degradation of the component property resulting from those metal impurities etc. is prevented. 
[0023] In addition, although Lynn was introduced into the polycrystalline silicon film 1 2 prepared in the 
side face of a slot 5 with the gestalt of the 1 st operation of a ****, as an impurity introduced into this 
polycrystalline silicon film 12, Lynn or boron can be suitably chosen in consideration of the specified 
substance of gettering, the distance (namely, diffusion of the impurity from the polycrystalline silicon film 
12 at the time of component formation) from a component to a slot 5, etc. Moreover, the polycrystalline 
silicon film 12 of a non dope can also be used. 

[0024] The result of having investigated pressure-proofing of the gate oxide (about 500A of thickness) 
in P well and N well in the trench isolation construction by the gestalt of operation of the 1st of this 
invention shown in the trench isolation construction and drawing 8 of the former shown in following 
[table 1] at drawing 16 is shown. In addition, having measured front Naka and the point 1-1 to 1-5 by 
five points of one wafer is shown, and having measured 2-1 to 2-5 by five points of another wafer is 
shown. 
[0025] 
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[0026] The result of this the [table 1] shows that the gate oxide pressure-proofing of N well [ P well 
and ] improves sharply by using the trench isolation construction by the gestalt of operation of the 1st 
of this invention. It is thought that gettering of the metal impurity with which the polycrystalline silicon 
film 12 prepared in the side face of the slot 5 of the trench isolation construction by the gestalt of 
operation of the 1st of this invention invaded into gate oxide conventionally, and was degrading 
pressure-proofing from this is carried out effectively. 

[0027] The result of having investigated gate pressure-proofing of the high proof^pressure NMOS 
transistor actually produced to following [table 2] and a PMOS transistor is shown. Although front Naka 
and PMOS tied 32 high proof-pressure PMOS transistors in a chip to juxtaposition, although gate 
pressure-proofing and NMOS tied 16 high proof-pressure NMOS transistors in a chip to juxtaposition, 
they show gate pressure-proofing, respectively. 
[0028] 
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[0029] The result of this the [table 2] shows that gate pressure-proofing improves in a high proof- 
pressure NMOS transistor especially by using the trench isolation construction by the gestalt of 
operation of the 1st of this invention. 

[0030] An example of the manufacture approach of the SOI substrate which was mentioned above to 
drawing 9 and drawing 10 and which can be used with the gestalt of the 1st operation is shown. 
[0031] First, as shown in drawing 9 (a), the single crystal silicon substrate 101 and the single crystal 
silicon substrate 102 of each other in which the oxide film 103 was formed on the front face are stuck 
as shown in drawing 9 (b). 

[0032] Next, as are shown in drawing 10 (a), and etching removes the oxide film 103 of parts other than 
the plane of composition of a silicon substrate 102 and it is shown in drawing 10 (b) after an appropriate 
time, a silicon substrate 102 is ground until it becomes predetermined thickness (for example, about 9 
micrometers). 

[0033] Thereby, the SOI substrate which makes a silicon substrate 101 the substrate body section, and 
makes a silicon substrate 102 the substrate surface section is formed. 
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[0034] In addition, as a SOI substrate, a SIMOX substrate etc. can also be used in addition to a 
lamination substrate which was mentioned above. 

[0035] [Gestalt of the 2nd operation] The trench isolation construction by the gestalt of operation of 
the 2nd of this invention is shown in drawing 1 1 . 

[0036] With the gestalt of this 2nd operation, polycrystalline silicon 7 is further embedded like illustration 
inside the silicon oxide 13 which embeds the inside of a slot 5. Therefore, those silicon oxide 13 and 
polycrystalline silicon 7 attain the same component isolation as the former explained by drawing 16 . 
Furthermore, in the gestalt of this 2nd operation, since the polycrystalline silicon film 12 prepared in the 
side face of a slot 5 shows a gettering operation of a component formation field, degradation of the 
component property by the metal contamination which trespassed upon the component formation field 
is prevented. 

[0037] In the gestalt of this 2nd operation, the configuration except having mentioned above is the same 
as the gestalt of the 1 st operation mentioned already, and good. Therefore, the same sign as the gestalt 
of the 1st operation mentioned already to the gestalt of the 1st operation and the corresponding part 
which were mentioned already is attached, and the detailed explanation is omitted. 
[0038] [Gestalt of the 3rd operation] Next, with reference to drawing 12 - drawing 1 5 R> 5, the gestalt 
of operation of the 3rd of this invention is explained. 

[0039] With the gestalt of this 3rd operation, before the process of drawing 1 of the gestalt of the 1st 
operation mentioned already, as shown in drawing 12 , the drain field 18 of an MOS transistor is formed. 
It diffuses boron (B), in forming the drain field 18 of P type in the substrate surface section 3 of N type 
at this time. Moreover, in forming the drain field of N type in the substrate surface section of P type, it 
diffuses Lynn (P). 

[0040] Next, as shown in drawing 13 , silicon oxide 13 is formed in the whole surface so that the inside 
of a slot 5 may be embedded. 

[0041] Next, although patterning of silicon oxide 13 and the silicon oxide 8 is carried out using a 
photoresist 14 as shown in drawing 14 , with the gestalt of this 3rd operation, it leaves like illustration a 
pattern which encloses the impurity diffused layer 18 previously formed in silicon oxide 13. 
[0042] Next, as shown in drawing 15 , after removing a photoresist 14, gate oxide 19 is formed in a 
component formation field, and the gate electrode 20 is further formed on it at a predetermined pattern. 
After an appropriate time, an ion implantation is performed by using the gate electrode 20 as a mask at 
the silicon oxide 13 and the silicon oxide 8 list of a field field, and the impurity diffused layer 22 used as 
the impurity diffused layer 21 and drain field which turn into a source field of an MOS transistor at the 
substrate surface section 3 is formed, respectively. Thereby, the MOS transistor of the high proof- 
pressure structure (about [ About 250 ] V) where the drain field was covered from gate oxide (about 
500A) by the silicon oxide 13 of a thick film (about 1 0000-1 2000A) is formed like illustration. 
[0043] Since the silicon oxide 13 which embeds a slot 5 is used with the gestalt of this 3rd operation 
also as an oxide film of the thick film surrounding the drain field of high proof-pressure metal-oxide- 
semiconductor structure, that configuration is simple. 

[0044] As mentioned above, although this invention was explained according to the gestalt of desirable 
operation, this invention is not limited to the gestalt of above-mentioned operation. 

[0045] For example, in the case of a SOI substrate, the trench mold component isolation construction of 
this invention is applied, and although it is especially effective, even if it not necessarily applies it to the 
separation between components of not only it but the usual single crystal silicon substrate, it is 
effective. 
[0046] 

[Effect of the Invention] In this invention, a polycrystalline silicon layer is prepared in the side face of 
the slot prepared for separation between components, and the gettering of the metal impurity which 
trespassed upon the component formation field is made to be carried out to this polycrystalline silicon 
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layer. Therefore, degradation of the component property by those metal impurities etc. is prevented, and 
a reliable semiconductor device can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the outline sectional view showing the 
by the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the outline sectional view showing the 
by the gestalt of operation of the 1 st of this invention. 
[Drawing 3] It is the outline sectional view showing the 
by the gestalt of operation of the 1 st of this invention. 
[Drawing 4] It is the outline sectional view showing the 
by the gestalt of operation of the 1st of this invention. 
[Drawing 5] It is the outline sectional view showing the 
by the gestalt of operation of the 1st of this invention. 
[Drawing 6] It is the outline sectional view showing the 
by the gestalt of operation of the 1st of this invention. 
[Drawing 7] It is the outline sectional view showing the 
by the gestalt of operation of the 1st of this invention. 
[Drawing 8] It is the outline sectional view showing the 
by the gestalt of operation of the 1st of this invention. 
[Drawing 9] It is the outline sectional view showing an example of the manufacture approach of a SOI 
substrate. 

[Drawing 1 0] It is the outline sectional view showing an example of the manufacture approach of a SOI 
substrate. 

[Drawing 11] It is the outline sectional view showing the semiconductor device by the gestalt of 
operation of the 2nd of this invention. 

[Drawing 1 2] It is the outline sectional view showing the production process of the semiconductor 
device by the gestalt of operation of the 3rd of this invention. 

[Drawing 1 3] It is the outline sectional view showing the production process of the semiconductor 
device by the gestalt of operation of the 3rd of this invention. 

[Drawing 1 4] It is the outline sectional view showing the production process of the semiconductor 
device by the gestalt of operation of the 3rd of this invention. 

[Drawing 1 5] It is the outline sectional view showing the production process of the semiconductor 
device by the gestalt of operation of the 3rd of this invention. 



production process of the semiconductor device 
production process of the semiconductor device 
production process of the semiconductor device 
production process of the semiconductor device 
production process of the semiconductor device 
production process of the semiconductor device 
production process of the semiconductor device 
production process of the semiconductor device 
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[Drawing 16] It is the outline sectional view showing the conventional semiconductor device. 
[Description of Notations] 

1 [ — A silicon oxide layer, 5 / — A slot (trench), 7 / — Polycrystalline silicon, 8 / — Silicon oxide, 12 
/ — The polycrystalline silicon film, 13 / — Sijicon oxide, 14 / — 18 A photoresist, 21 / — An impurity 
diffused layer, 19/ — Gate oxide, 20 / — Gate electrode ] — A SOI substrate, 2 — The substrate 
body section, 3 — The substrate surface section, 4 



[Translation done.] 
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fflll-caiSrtSrSJ&jitf^ft^y 3^7 tl-J; 9 M--^ 

^-C5r, «£ET©CVDfeia5S i 0 2 (^K- 
7°, y^ (P) (B) * K-7 0 Lfc^^t? 

[ooo6] r © b u^m<Dm^mmm^m^ixtc 
mi-j&i&mma-i, 5*^-. mosi 

»6t*^*©s(l^-*sjg*Six5 (St-ii, mos 

[0 0 0 7] 

tz 0 
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(3) 



[0 0 08] SO I«3ft©#£\ *«*BSB3© 

*^«ALfc*«^a*«©arf , **xe>©& 

fc„ *iXb©A«^ai!*«t»4, MOS 

[0009J *^p^«os«)tt, «-ara*jMm 

[0 0 10] 

[0 0 11] *fc, *»M«>2N»flcS6*©«3t*te«:, 
St. l»i^©rt&£^ifliufE¥3S#*K©£:Bfc#i!£ 

*-> y = >i^«tisi: . tim&m&is v = mbws« 

[0 0 12] 

[0013] (* 1 *i\ Hi ~B 8 4: 

tILT, SO lS«<Dhw>-^ltJc:*^Sr®ffiL. 

[0 0 14] *i\ 13 1 l^-f- J: 5 tc, «*tf, DUSA 
O^NM*? y = v*» 5«R*(«B 2 t *»Ht 9 

©¥3I{*» y = & ft sxtaiBtt 3 &mti/ y a >- 

g 4 £r;fr LTggtt "bixfc SOII61 ©S«i?Bgi$ 3 © 
±fc C V Dfelc £ D f y = ViMfc« 8 «Wfrr 5. 
[0 0 15] J&l;:, H2»c*i-J:5Hi, ^Blw^^-hu 

a- Y Y 9 &y^-=>^tt, glcgre&RHHtt 

Kgltt) t *5«*©BfJfe4fc»::HI n l 0 £: 
^fig-TS. La»5&, Z.<07* YUi?* VSt^-stf-is 

I2*©£D<, 7t h US?* h 9©P§P 1 0 lC*t 

/ELfcgsn 1 1 s->y 3^*ft«8K«fiM-s.. 
[0 0 16] 0 31^-fi 51", 7* h us?* h 



4 

^ t Ltfflv^T S O I WSL 1 ©St£^BS5 3 £ 
-f^s^V^U «SaB«3K:«5Sr»j«i-5 0 
B#, SOIISl©Kft->y='yi4?rx5 ( fy^f. 

y = >m 4 tart- * r t 

5„ &7h, ^©^©^-jy^^^rj; 19, y = umffcflS 
[0 0 17] 04^1-J;5t. ffi5iH&<att± 

io sic^A^y^^Mi 2Sr^u, r©#^s^y ^ 

UBI 1 2 y v£ii|A1-So -© y ^©*Attx £*£A 

*s-e#s„ *i*r±» «s*->»3y8i2ftcvDSi? 

^/&r5^©K/£#**l-y u£JlALT:fc£\ #feA 

s^y^y^u 2©^t^tei^©tf{wy >*mx-rz> 

[0018] Ill 5 K^-T i. b l", #^Sv p = y 

Kl 2$rR I E (Reactive Ion Etching) ^©^*tt K 

20 it 5 ©fiiiBt-©^^ v- y = ^ss 1 2 sr^-r,, c© 
^ 5 (Dmm-n-r^m^ v = i 2 ©^»ti, 

^J2 Mmi|i©»5}CMb, 3 0 00-6 00 0 

[0 0 19] jJc{^ 0 6 IC^-r i 5 jSSrtSrafeii 
tfi^lCLT, ^ICi/y aV^Uagl 3Sr^-T5. 
d©^-ft:M©Sl5 F*3T*©i|iS(4 8 0 0 0 A«_h (±fEfc*5 

vvtm fxmt br,tv\ ) t-f-s©^, se^w^fflt. 

[0 0 2 0] 0 7i^ti5i:/^I^Lfc 

30 y* Y h 1 Y y y~?97j—\££*)'<fi 

— - V^L. I(07t b h 1 4 y^vx 

t^fy =>IMkBt8S:»*i-4. ifttiD, ia^©^n 
<. a^BMbiti 3xv^y a^»fldi8«, its 

^ttbixfc7^-^K^lc©^3S$ns„ b*>5 
«L 7thw^ M4?ri±t5, 

[oo2i]ftic, 0 8 ^-t-«t 5 iyy = y^-ft:R 

0fft©*?-«3fi*»*r 5. ^Jxfi, SOIISl©! 
40 &*Bg|S 3 ©±lc</- h i^UK 1 5 -?:©±}c 

7 w — /v- k^©-> y = ^mtm 1 3 s.u:-> y => >mt 

r^i 1 ?, ^-hm^i 6£^-K 
©^FM^tetfc® 1 7 Sr y— ^/ K W > ti"5MO S h 
. 5y^^«Jtv5. 

[0 0 2 2] r©g|l©!!;&£©^ffilc::fcV^I3, 
' ^«^^-r 5 J* 5 ©ffi!lB("#^f B iy y=y§i2Sr 
so ^ltXVN5©T% *-f^*««fc«AUfcAll5F««b4f 
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[0 0 2 3] ft**, ±iEC5^1©HJ£«©^j®-t?fi, it 5 

f*. yf^y^roiKife. 5 *-c©@* 

[0024] TIE (* 1 ] 016 fc^Lfcfle*© h 

fi/^ftmmm t m 8 bfc*»w©is i ©««©?g 

b^>"^#gg«jt£T?©P?^&tfN?^/V 
fc*5»t5^-MWkB! (Iffi5 0 0A) ©jSJESrlH-^ 
fcife*S:^-f- 0 *f-f^M-l~l-5 

l*fc©£:=^©5^^£Lfci£&jFU 2-1 
~2-5ii, &\<0$x^<D5fiL-?mfeVizZ.ti:7r;l,X 

[0 0 2 5] 
[&l] 





P^x/t^ N^x/P 


Pr>x^ N^x/I/ 


1-1 


29.5 


24 


35 


51 


1-2 


29.5 


0.5 


39 


53 


1-3 


32.5 


23 


21 


51 


1-4 


33 


0 


32 


52 


1-5 


31.5 


30 


34 


51 


2-1 


27.5 


26 


33 


50 


2-2 


28 


24 


38 


50 


2-3 


28.5 


24.5 


37 


48 


2-4 


29.5 


0 


35 


41 


2-5 


33 


13 


21 


48 


TO 


30.3 
2.08 


16.5 
12.04 


32.5 
6. 43 


49.5 
3. 37 



[0 0 2 6] »1] ^S^t, P9x;K 

[0 0 2 7] TIB [*2] tC, H^^fSKLfc^BJEN 
MOS F/^WPMOS b^Vv^^O^— h 

tch<D(DSf- MHfiE, NMOSft, f^rt©16iBO 

[00 2 8] 
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NMOS 


PM0S 


NMOS 


PMOS 


24 


47 


35 


47 


23 


47 


38 


45 


24 


47 


35 


46 


25 


47 


39 


46 


24 


45 


37 


46 


26 


45 


38 


48 



f— ms. ivj 



io [002 9] i© [i2] Of&Mfrb. *3§93©Sll© 
b BJE©|Rj±-T 5 - t tfs#a»5 0 

[0 0 3 0] 0 9.&.tflll 1 0l£. .ti^L-fc^l ©Hi£© 

imx-m^mz s o i ««©«ji*ft<o— «srig%r 0 

[0 0 3 1] ^T, 0 9 (a) M*-TJ:5f^ 

y = vss i o i k mmz.rn.itm 103 i,itmm 

&i/V =^S4£i 0 2 0 9 (b) I'^-TJ: 5 

20 [0 0 3 2] 010 (a) \Z0rTXv\Z^ ~>V=> 

1 0 2 ©»^-B£WO«5^©iMtfflt 10 3^5' 
^j/lcj; !J|&*U La»3SL 010 (b) f^-TJ; 
5 tc, ~>y =i^Sffi 10 2 £rBff*©J¥£ (0!)x.f;£, 9 ^ 

[0 0 3 3] rtL(^J;!5, v-y 1 0 1 

v-y nys« i o 2 zmmmffi&k-tz sou 

.[0.0 3 4].*fc, SO iSSt Ltd, _ha^bfcJ:.5 
9 £-*?iirS;&£W^ S I MOXSfi«%fv>5r 

30 5. 

[0035] 2 ommmmi 011 ic, 

[003 6] r. ©^ 2 ©HJ6©^ffit?tt, 0*©$D < , 

at 5 rt*a*atf y = ^i&tesi 1 3 oftjrcxicftNr 
y av'iWtKi 3i#HS*->y a>-7tJ:J:»). Hi 6-c 

40 J8£,tW-©T% Sf^^«lc«ALfc^JR?5lfe^^tc 
J;5^^#tt©^k^BSit$tt-5. 

[0 0 3 7] ZL(Dm 2 ©Hit©^*it*3V^T, ±i£Lfc 

[0 0 3 8] (H3W|ll©»i) il2~@l 

[0 0 3 9] £©»3©5IJS©3Wett,.JE*L;fc!Bl 
so ©HJ6©^Jg©0 1 ©XS©tui-> 012|c^i-J;5 
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MO S 1- y is*?* i?©KW Vffiig l 8 ^W^ir 
Z> 0 w<D^ Nl©SlR*ia!3 l: PI© K W >S« 
1 8fc»J*-*-5*£-fctt, *?3i? (B) ©i£ffc«:fT5. 

P3!©*&*i5$|Si::NS© Kwf -yffl$L*l&jfct 
54&-&l~li, y>- (P) ©feStSr^T 5„ 
[0040] JJtfC, B 1 3 tcSH" J; 5 IC. fit 5 SrS* 
iitf«fc 5 t^ffifci/ y 3 ^-ffcil 1 3 SrT&S-f 5„ 
10 0 4 1] IS 1 4lc^fJ; 7* f UiSx 

h 1 4SrffivT^y =>-^kflii 3s.wy =»v»ft« 

8&/*?-=->'yi-Z>&, 3 
[0042] geld, H 1 5 b 7* V 

v 1 4Sr»*ufc«, mi-wt&mm^?- vmitmi 9 

te&ll 3Mi/y 3^«{bBt8 3feW!:y-h««2 0£ 

yjis*j*? <nv-*n&bt£ttwtotmm2 

SI («S5 0 0 AUm X 9J9BI (1000 0-1200 

0 Ag«) © v y =« ^K<kBl 1 3 -e«to*ifcjiB»flE«3t 

«2 5 0VS*) ©MOSb7>"^^!5 5 MSJX 

[0043] rojR3«>3WS©?gttT?r±, mszmv>& 

tt*y y 3 >-K-fklS 1 3 SrffiiffiMO s Sat© K W 

[0044] jy._h, uviafi©«*cttv^ 
©-efiftv\, 

[0045] sawn© b loi/^mmTfrmmfe 
soi a«©^i-5iffl LT^fcj&a&fcfc©-^ 

[004 6] 

mttbtifzm<ommz.&m&*sv =*>jg&wtv. ik=m 
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[B®©flB*fc3i9n 

[Hi ]*»«©» 1 ©*Jfi©JU«»cJ:52MI#afi«© 
[0 2] ^K©|gl©||JS©^ffitcJ:5^^B© 
[B3] *3BWOj|5l©*16©««tJ:5 4 MI#3fi«© 

10 [14] *IK©Il©HMiti5¥i*gl© 
[B5] *^93©ffll©H;te©^l«(-£6¥*#Slg© 
[@6l *^i©$i©*l©^itJ;5^ftiI© 
[B7] *^Bj©^i©HJS©^®('«t€.^ff^m© 
[0 8] *38«©jRio|tM[<o»«k: J: 

20 [0 9] S O I SS©»3ft#ffi©-«4r*-*-*HH»iBB 

[B10] SOI S«©$!iit*j£©-^ISr^-r«Eli&»rB 
B-Cfe-5o 

[|1 1] *^BJ©»2©*iS©^ffilcJ:S**^e 

£*-T1»&K>fffiB-efc5„ 

in 2] imm<r>% 3 ojHko&ttic isfifit 
©§sitxm&^-r»»rSH-efc 

[II 3] ■ *3SW©*3©3afi©»«»-±.S i N»i»fl« 

30 [Hi 4] *H?g©^3©*S£©^(cJ;2.^ft:^B 

[|15] ^W©ff3©HJ6©^i:iJ;S¥«^g 
©iaitXS^*-f«EB&»rBBT*fc 5» 
[116] «*©iN»*3aiS:SH1»»*rffiH-ca>S. 

l-SOI&R, 2-S*R*^«P, 3-S«*BSP, 4 

jr. i3-->y3yK«, i4-7*M/-^K 1 
40 8, 2 1 1 9-y- hKfUK. 20- 



mmW- 10-321716 




(9) ftmW- 10-321716 

[Ml 2] 



3 1« 8 




(10) 



nmW-l 0-321716 




DP 1998-321716 A5 2004.11.25 



[&m.m$] 17^2 <vm.fcK x jE<omw. 

[IMtH] rUf25BC20O4.il. 25) 

[£P§#^-] #^^10-321716 

¥^10^12^40 C1998. 12. 4) 
[ffiJ»^] #^^9-143529 







HO 1 L 21/762 




H 0 1 L 27/12 




[F I] 




H 0 1 L 21/76 


D 


H 0 1 L 27/12 


B 


H 0 1 L 27/12 


F 







[JtffiH] «15^12/| 110 (2003.12.11) 

Hi ie (?) rt^i 

1 1 

±1 Bit BJr. K it g AS H 3 *l II U a ^ « , 

M^fli»jt.fc±gB»fea-> u a ymt &K±.iimftKM.tbM fixate g titzmmm t 

[f»»3] 
[**#4] 
[•3jtS5] 

9>y^^^i-&»?K3g 1 . 2. 3 Xft 4 Kffigto Wife 
[»**6] 



JP 1998-321716 A5 2004.11.25 
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#3§HJ!fi> huy*<?tmK£ V) m+mftm*?T n =£m&MM£M U SOI (Si- 
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